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Wildlife Wildlife 
Forensic Forensic 
Genetics Genetics 
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National Fish and Wildlife National Fish and Wildlife 
Forensics Laboratory (FWS)Forensics Laboratory (FWS)

All Crime LabsAll Crime Labs
Identify Identify 
physical physical 
evidenceevidence
Analyses link: Analyses link: 

VictimVictim
SuspectSuspect
Crime SceneCrime Scene

Serology Serology 
EvidenceEvidence

Forensic Science In CourtForensic Science In Court
““DaubertDaubert” criteria for admissibility of ” criteria for admissibility of 
federal expert witness testimonyfederal expert witness testimony

Judge becomes ‘gatekeeper’ Judge becomes ‘gatekeeper’ 
Can be tested using scientific hypothesisCan be tested using scientific hypothesis
Method is reproducible and reliableMethod is reproducible and reliable
Method widely accepted in field (usually Method widely accepted in field (usually 
equated with being published)equated with being published)
Error rate can be establishedError rate can be established
Criteria can vary between statesCriteria can vary between states

Goal of NonGoal of Non--humanhuman
DNA AnalysisDNA Analysis

Individual Identification Individual Identification 
(“matching”)(“matching”)
Gender determination  Gender determination  
Population identificationPopulation identification
Family IdentificationFamily Identification
Species determinationSpecies determination
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Why a crime lab for wildlife?Why a crime lab for wildlife?

One poacher’s collection ......

The fate of reintroduced wolvesThe fate of reintroduced wolves ......
Number of Large Mammals  Number of Large Mammals  
in North Americain North America

HumansHumans 410,000,000410,000,000
WhiteWhite--tailed Deer       19,600,000tailed Deer       19,600,000
Mule Deer         Mule Deer         5,600,0005,600,000
Caribou Caribou 2,500,0002,500,000
Feral SwineFeral Swine 1,500,0001,500,000
MooseMoose 832,000832,000
Elk Elk 772,000772,000
Black BearBlack Bear 500,000500,000

DNA AnalysisDNA Analysis

Mitochondrial DNAMitochondrial DNA
Species IDSpecies ID
Maternal Lineage Maternal Lineage 
Population DeterminationPopulation Determination

Genomic DNAGenomic DNA
Gender DeterminationGender Determination
Parentage DeterminationParentage Determination
IndividualizationIndividualization

Added Considerations for Added Considerations for 
DNA Analysis of WildlifeDNA Analysis of Wildlife

Most crime labs generally deal with Most crime labs generally deal with 
one species one species –– Homo sapiensHomo sapiens
Wildlife crime labs need to be able Wildlife crime labs need to be able 
to deal with every other speciesto deal with every other species
Must know or determine species of Must know or determine species of 
origin, in addition to DNA analysisorigin, in addition to DNA analysis

mtDNA sequence used to mtDNA sequence used to 
determine species from determine species from 
diverse samples diverse samples 
Analysis in 3Analysis in 3--5 days5 days
Examples: Examples: 

CaviarCaviar
BearBear
WolvesWolves
Exotic SpeciesExotic Species
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DNA DNA Matching Matching 
To be able to “individualize” any animal To be able to “individualize” any animal --
that is conclude that two evidence items that is conclude that two evidence items 
have the same source have the same source -- a database must a database must 
be established.  That database must take be established.  That database must take 
into account the following criteria:into account the following criteria:

Sample size and locationSample size and location
Population distribution  Population distribution  
Breeding habitsBreeding habits
Number of lociNumber of loci
Any linkage of lociAny linkage of loci

Methods for Matching Methods for Matching 
Evidence using Evidence using 
DNA AnalysisDNA Analysis

MultilocusMultilocus minisatelliteminisatellite
(DNA fingerprints)(DNA fingerprints)

PCRPCR--based based microsatellitemicrosatellite repeats          repeats          
(short tandem repeats, or (short tandem repeats, or STRsSTRs))

MultilocusMultilocus VariabilityVariability
Montana Mule Deer Black-footed Ferrets (17 founders)

Case Type:Case Type: Inclusion Analysis (“matching”)Inclusion Analysis (“matching”)
Location:Location: N. CaliforniaN. California
Species:Species: Mule Deer Mule Deer ((OdocoileusOdocoileus hemionushemionus))

Crime:Crime: Unlawful take on private landUnlawful take on private land
Evidence:Evidence:

1) Tissue from 1) Tissue from gutpilegutpile on Clint’s ranchon Clint’s ranch
2) Tissue from deer in suspects garage2) Tissue from deer in suspects garage

Case Example: Case Example: 
IndividualizationIndividualization

Evidence often exoneratesEvidence often exonerates
•Olympic Goats
•Crater Lake 
crime scene

Population genetics of salamiPopulation genetics of salami
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Poisoning cases Poisoning cases -- who who dunnitdunnit??

Condor collected alive in April 2005Condor collected alive in April 2005 Example of STR Analysis Example of STR Analysis 
by fluorescence usingby fluorescence using
a a 6 primer 6 primer 
multiplexmultiplex

Bear FamilyBear Family
((UrsidaeUrsidae))

 N.A. Black bear
 (Ursus americanus)

 Asiatic Black Bear
 (Ursus thibetanus)

 Sun bear
 (Helarctos malayanus)

 Brown bear
 (Ursus arctos)
 

 Polar bear
 (Ursus maritimus)
 

Gallbladder IdentificationGallbladder Identification
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Bear Parts in Commercial TradeBear Parts in Commercial Trade Bear Gallbladder TradeBear Gallbladder Trade

Matching bear tooth with Matching bear tooth with 
gallbladder, Shenandoah NPgallbladder, Shenandoah NP

Molecular Identification of Cypripedioid Orchids 
In International Trade 

Sequenced three regions of DNA in rarest species:
ITS rDNA
trnS-M chloroplast
NAD1 mtDNA

Phylogenetic analysis clearly distinguishes between 
the two target genera (Paphiopedilum and 
Phragmipedium) and among other “outgroups” 

Sections of closely related taxa were recoverable in 
many cases (i.e., analysis allows finer resolution 
than to genus)

Library of sequences now exist for comparisons to 
allow rapid assessment and avoid unnecessary 
complications in the legitimate trade

Some Lessons from the LabSome Lessons from the Lab
Don’t analyze evidence unless you are Don’t analyze evidence unless you are 
willing to testify in courtwilling to testify in court

Contamination is the first line of attack Contamination is the first line of attack 

Your conclusions are only as strong as the Your conclusions are only as strong as the 
database that supports themdatabase that supports them

Specials agents, park rangers and the Specials agents, park rangers and the 
police are under different selection police are under different selection 
pressures than lab scientistspressures than lab scientists


